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S0V/55-58-3~14/30 


High-Monochromatic Interference Light Filters and Their 


Application in Technics (Interferentsionnyye svetofil'try 
vysokoy monokhromatichnosti i ikh primeneniye v tekhnike) 


Vestnik moskovskogo universiteta,Seriya matemstiki 
cstronomii, fiztkt, uninlt ,1958,Kr 3,pp 97-116 (USSR) 
The author develops a theory of the ordinary interference ligh* 


mekhoanuikt, 


filters which allows to caloulate in advance the width of the 
pass band, the distance between the single pass bands, the 
transmission coefficient in the maximum of the pand, the 
contrast factor, the aperture etc. A method for the production 
of the considered light filters is proposed; dielectric airrors 
were applied inetead of metallic ones whereby a 3-4 timee im- 
provesent of the results was obtained. Furthermore a theory 

of the multiplex light filters is established in 45 cases 
(filters of different thickness, equel thickness, almost equal 


on the basis of the theory 411 the filter para- 


meters can be calculated in advance. High-monochromatic multi 
plex light filters with dialectric mirrors are experimentally 


24(4) 
AUTHOR: § _Korolev, FAs 
TITLE: 
PERIODICAL: 
ABSTRACTS 
thickness) 
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realized. All the theoretical results are confirmed by the 6z- 
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High-Monochromatic Interference Light Filters SOV/55-58-3--14/30 
and Their Application in Technics 


periments carried out. The following Soviet researchers ara 
mentioned A.V. Gil'varg, A.B. Severnyy, S. Baranov, N. Melan- 
kholin. 


There are 7 figures, and 101 references, 14 of which are 
Soviet, 49 American, 9 French, 9 English, 7 German, 5 Czech, 
5 Japanese, 2 Italian, and 1 Brazilian. 


ASSOCIATION: Kafedra optiki (Chair of Optics) 
SUBMITTED: July 6, 1957 


Card 2/2 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824810016-1" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824810016-1 


gaps og ae 


KOROLEY, FeA.; AXIMOV, Ye.M. [deceased]; MARKOV, V.S.; KULIKOV, 0.F. 
was is i 
Experimental investigation of optical emission by electrons in 
& synchrotron with an energy of up to 270 Mev. Fis.sbor. noe: 
2le28 '58, (MIRA 12:5) 


1. Fisicheakiy fakul'tet Moskovakogo ordena Lenina i ordena 
Trudovogo Krasnogo Znameni gosudarstvennogo universiteta 
ineni M.V.Lomonosova. : 

(Blectrons) (Synchrotron) 
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SS 210 5/139/ 59/000/05/021/ 026 
£201/8191 

AUTHORS: and Zheyenbayevs g 


% with Hydrodynamic 
jc Analysis 


BiggeE EIE E S 
Use of a Hi n-Frequenc Dischar 
Compression as 4 Light Source for Spectroscop 


of Solutions 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Pizika, 
1959, Nr 5» PP 134-138 (+ 1 plate) (USSR) 


ABSTRACT: A new light source (Fig 2) is described; it can be used 
continuously for long periods, 
conducting and non-conducting so 

source uses an 11.2 Mc/s single-electrode (t4et") ; 
are eee pe 


discharge; the high-frequency oscillations 
based on & GK-3000 tube 


by means of an oscillator UKV 

(circuit in Fig 1). A quarter-wave two-conductor line 
is coupled to the oscillator circuit and the high- 
frequency discharge occurs at one end of this line. To 
stabilise the discharge, to raise its temperature and to 


rking periods, air a 
gh a channel pored in the 
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$/139/59/000/05/021/026 
B201/B191 
Use of a High-Frequency Discharge with Hydrodynamic Compression 4S 
a Light Source for Spectroscopic Analysis of Solutions 
compression of the discharge zone raises its temperature 
and luminance very considerably. The electrode is 
cooled by means of running water (Fig +) and this means 
that the source can be used continuously for long 
periods. A solution or other substance (for example a | 
creat ore, sand, etc) is placed in a Plexiglas vessel \ 
Fig 5) in which an auxiliary electrode E is located. 
The auxiliary electrode E is fully immersed in the 
solution, ore or sand, and it serves to concentrate the ee 
discharge. The discharge power can be regulated within 
wide limits so that the most convenient discharge 
conditions can be used. Fig 6 shows the form of the 
discharge under various conditions, and Figs 7-9 are the 
spoctroprams obtained with a DFS-2 Serer using 
0.1-10-7% solutions cf sodium (Fig 7), 0.4410" 
solutions of lithium (Fig 8) and 0.01-10- % solutions of 
Card potassium (Fig 9). The results shown in the spectrograms 
are summarized in Table 1, which shows that the 
Sensitivity obtainable with the source described here is 
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sov/51-6-5-2/5% 
Korolev, F.A., Kozlov, B.d. ead Odintsov, AI. 


On the Shape of the Line Prefile in an Atomic Beam (K voprosu 0 
forme kontura linii v stomncm pionke) 


Optika i Spektroskopiya, 1955, Vol 6, Nr 5, pp 576-579 (USSR) 


fhe spectral line profile produced by excitation (e-g. by electrons ) 

of an atomic beam was discussed thecretically by Minkowski and 

Bruck (Ref 1). they obtained an expression for the intensity distributin 
in the line asswaing that the exit slit of the furnace which produced 
the atomic beam was parallel to the line of observation and that tho 
width of this slit was amall. dOdiuteov showed recently (Ref 2) that 
in order to obtain intense atomic beems it is necessary to place the 
exit slit of the furuscea at right-anglee to the line of observation. 

The oresent paper follows up Odintsev's work by deriving an approximetsa 
equation (Eq 2) for the line shéps prdauced in an excited atomic beam; 
it is assumed that (8,/¢t)¢< 1, whore a) is the dimension of the 
furnace slit in the direction at right-angles to the line of observaticr 
i.e. its length, and & is the distance fron the furnace slit to the line 
of observation. Eq 2 involves 6, and 62 which are the dimensions cf 
the furnace slit and the slit in a diaphragm outside the furnace 
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24. so¥/al-7-6-1/38 


AUTHORS : Korolev, FAs Kozlov, B.A. and Odintsov, A-l- 
TITLES: Investigation of the Contour of the Cadmiun Red Line, Using an 
Atomic Beam Y 


PERIODICAL: Optika i spoktroskopiya, 1959, Vol 7, No 6, PP Fol-Tet (USSR) 


ABSTRACT: The red line of cadmiun at 6438 A. is used as & wavelength standard and i 
consequently knowledge of its true contour is of great jiaportince. 
In 1935 Liinkows ki and Bruck (Ref 4) used an atomic bean source to find’ 

that the half-width of the 6438 A line was 16.4 * 10-3cm71. This value 
is much greater than the sum of the aoparatus and Dovoler half-widths, 
4.0. the rad lino of cadmium has complex structure and & considerable 
width. The present authors usec an {inproved version of, Liinkows ki and 
Bruck's method to study further the contour of the 64458 R line of 
naturally occurring cadmium (a mixture of calos, calds, qall0-114, 
call6 isotopes). An atomic boa, described pirlier by Odintsev 

(Ref 6) was used to excite the line. A Fabry--Perot etalon wos used: 
it had 15 om separation between the plates and the reflectivity of the 
dielectric mirrors Was 90%. The apparstus palf-width of the etalon wes 
1.5% 1073an71 (iinkows ki and Bruck's etalon nad a separation betvieon 

plates of 11 cm and an apparatus palf-width of 3 * 10"Sem7+). An 
yard 1/3 ISP-51 spectrograph with a UF-84 camera (f = 800 ma) served as a 5 aa 
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SOV/Si- 7-6+2/38 
Invostigaution of the Contour of the Gadmiwa Red Lino, Yeiag an Atomic Beam 


monochromator. Tho interfarcgrams werd seannod with an HF-2 micro 
photometer; the contour of the 6438 A lino shown in Fig 1 ie the 

moan of the resulta obtained fron four interforozrams, Fig 1 shows 

that the contour of the red line of cadmium is strongly asymmotric, 
indicating unresolved fine structure, and its half-width is 

(11.8 £ 0.5) x 10~3an"l. The latter value differs appreciably from 
16.4 x 10~Sem~1, given by Minkowski and Bruck (Ref 4); the lower value 


reported above is due to the higher resolution of the apparatus used 
by the prasent authors. The empirical contour (continaous curve) 1s 
compared with a thooretica) one in Fig 2. Tho theoretical (dashed) wirvs 
is the result of superposition of ths isotopic ecanponents of the 
cadmium line, each of which has a natural half-width of 2.6 % lO“ aan}; 
in derivation of the theoretical contour the apparatus and the Dnpoler 
half-widths wero also alloved for. The theoretical contour agrees 
quite vell with the e@ipirical one and an even patter coincidence cin 
be obtained by displacing “tho contros of gravity’ of the odd isotorts 
conponents towards love fraqmioneied by 70.7 x “Saat. «= Tho Large 
nawira) width of the carncrents of the 6438 A line places a thecretir3. 
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AUTHOR: Korolev, F. Aes Theyenbayev, zh. 


| 
| 


excitation of spectra end for spectral analysis 


CITED SOURCE: Dokl. Meshvus. Meuchn. konferenteli po spektroskopii 1 spektr. 
analisue Tomek, Tomekiy w-t, 1960, 41-42 
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TITLEs High-frequency discharge with hydrodynamic compression for the purpose of 

| 

| 


TOPIC TAGS: plesma physics, high-frequency discherge, high-teaperature physios 


ees i 


TRANSLATION: Results ere given of research on high-frequency discherge with hydroe - 
dynamio compression of plasma as a source of excitation for emission spectral - | 
analysis. The effect of compression is attained by using exhausting of gases from, | 
the discharge gap through a narrow duct of one of the electrodes. The temperature 
of the plasua is within the range of (7-8 + 10*)° K, High stability of radiation, 
the excitation of incandescence of lines with high energy of the upper levels, and 
other features of this type of discharge that are advantageous for practical 
‘purposes are noted. : 
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KOROLEV, F.A.; KUKANOV, A.B. 
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Producing short (on the order of 3.10°° sec.) light pulses by 
means of a spark discharge and an oscilloscope. Isy,vys.uched. 
ZAVe;fise nOw2:Hienlk? 60, (MIRA 13:8) 


1. Moskovekiy gosuniversitet im. M.V.Lomonosova. 
(HMectric discharge lighting) 
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7 69967 
8/170/60/003/01 /09/023 
244-3200 | B022/B007 
AUTHORS: Korolev, F. do, Klement'yeva, A. Yu., Meshcheryakova, T. F. 
i 
TITLE: Dielectric Multilayered Interference Light pilterd’\ for the 


Visual and Near Infrared Region of the Spectrum 
PERIODICAL: Inzshenerno~-fizicheskiy shurnal,’1960, Vol. 3, Noo 1,5 ppe 55 - 61 


TEXT: In the present paper the method of producing dielectric interference light 
filters having a position of the maximum of the light transmissivity band A, of 

the light filter given with an accuracy of +.10 A and a sample surface uniformity 

of the order of 5 ~ 10 A, as well. as the apparatus used, ia described. The de 

vice for the production, of dielectric coatings consists of a metal plate, the 
pre-vacuun pump RYN~2 03" the high-vacuum unit VA-05~-012) and the diffusion pump PS 
of the type VN-5??The vacuum is measured by means of manometer tubes of the 

types L?-28and LM-2%and the standard vacuometer of the type VIT=12? Also the 


motor of the type Vet -20%is5 used. Control of the multilayer light filter with 
respect to transmissivity is carried out by means of the device schematically 


represented (Fig. 1), where, among other things, a type P8-1. PS§-1.01%galvanometer with 
scale, having a sensitivity of 10. a/nm, is used. For the determination of the 
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86277 
s/188/60/000/005/006/010 
3, 1250 (1062) 116 3,6¢) B019/B056 


AUTHORS : Korolev, F. A., Kireyev, P. S. V4 
———_—_—_—_—— ee TT 
| 


TITLE: Fabry-Pérot Standard From Quartz Crystals 

PERIODICAL: Vestnik Moskovska cia iteta. Seriya 3, fizika, 
astronomiya, 1960, No. 5, pp- 53 - 59 

TEXT: For the production of spectroscopes with a resolution of from 


R= 5-10! to 510°, the Fabry-Pérot standards with large interspacing } 
between the mirrors and a high reflection capacity of the mirrors are 
necessary. For this purpose quartz crystals are especially well suited, 

but they have the disadvantage of birefringence. In a voluminous 
mathematical salculation, such conditions are endeavored to be found at 
which birefringence and the rotation of the polarization plane of light 
through the quartz have no influence. On the basis of the results obtained 
the authors find it possible to use quartz crystals in a spectroscope with 
high resolution; in this case the angle of inclination of the two quartz 
plates must be roughly 10°°. According to the orientation of the plates 


Card 1/2 


a 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824810016-1" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824810016-1 


kai Se 


86 277 


Fabry-Pérot Standard From Quartz Crystals s/188/60/000/005/006/010 
B019/B056 


with respect to the optical axis of the erystal, R~10° to 108 may be 
obtained. If the spectroscope consists of plane-parallel plates, bire- 
fringence and rotation of the polarization plane exert no influence upon 
the resolution. Standards in form of plane-parallel layers, which were 
covered on two sides with layers of mirror, permitted a resolution of 


Rs 104. The testing of such standards in fine-structure investigations of 
spectral lines within the visible and ultraviolet spectral range showed 
very good results. There are 2 figures and 4 Soviet references. 
ASSOCIATION: Kafedra optiki (Department of Optics) 


SUBMITTED: February 26, 1960 
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24,6600 507/51 -8-1-1/40 
AU ORS : Korolov, F.A, and Kulikov, O-F. LOT/51-B-1 [4 
TITLE: Investigation of the Ratio of Intensities of the Polarized Componsnts 


of Radiation Emitted by a "Luminous" Zlectron \ 
PERIODICAL: Optika i spektroskopiye, 1960, Vol 8, Nr l, pp 3-7 (Us35z) 


ABSTRACT: Electromagnetic ceiindon¥or electrons accelerated (e.g. in 
synchrotrons) was considered theoretically by Ivanenko and 
Pomeranchuk in 1944 (Ref 1). Classical theory predicted tnat the 
spectrum of radietion emitted by accelerated electrons consists of 
closely spacod lines with fraquencies , = ne/R, where n is an 
integer, ¢ is the electron velocity along an orbit in an accelerator 
and R is the radius of that orbit. The amount of anergy radiated 
by such an electron in @ unit timo is proportional to the fourth 
powor of its kinetic energy. Tha frequency at which & maxinum in 
the spectrum occurs is proportional to the third power of the kinstic 
energy: For electron onersies greiter thar 20-50 lieV the frequoncy 
at which the maximum occurs, lies in the visible region, i.6. the 
radiation can ba observed visually (hence the name: "tuminous” 
electrons). Tn olectron radiation is polarized, i.e. the slectric 

card 1/ yeetor is oither pirallel to the ignetic field ond perpendicular 
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Investigation of tho Ratio of Intensities of the Polsarizod vVomponents of Radiation “® 
Bmitted by a "Luminous" Zlectron 


to the alectron velocity (% -coniponent) or itis porpandiculer te both 

the magnetic field and the electron velocity (®-component);. Zach 

of these components has a characteristic angular distribution of intensity . 
The total intensity of the 6-conponont is greater than the total 

intensity cf the R-component; the ratio of these total intensitlos 

should bo equal to 7 (Ref 16). The present authors measured the ratlo 

of intensities of the polurizad components as a function of yavelength 
between 000 and 4000 A using 150, 200 and 250 MeV electrons. Tho ‘| 
aloctrons wore accelerated in a synchrotron at the Physica Institute ‘I 
of Ac. Se. U.S.S.R. (FIAN SSSR) which could produce electrons with 
energies up to 280 MeY. The optical part of tne ayoaratas (Fig 1, 
consisted of a quartz spectrograch ISP-22 with a Wollaston prise (B) 1 
placed between a collimator mirror (0) and a Gorna orism (1) of 

the spectregrach. A typical spectregram is given in Fig 2, where 1 

denotes the iron spectrum used for wavelangth culibration, 2 denotes 


" 
the spectrum of an incandescent, lamp used fos imtenstty calibration, 
3 and 4 denote tho spectra of the R= and G-comyonants of 256 HaV electrons. 
Because of its low dispersion the optical aysteu failed to resolve 
card 2/3 individual lines and, therafora, radtation of "Lurinoas” elactrons 
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8/051/60/009/005/011/019 
7. 15300 gon eign 


AUTHORS: » Klement'yeva. A.Yu., and 
eshche ov, 1.F. 


\ 
TITLE: Interference_Light Filterstwith a Transmission Band 
of 1.5 & width 


PERIODICAL’ Optika i spektroskopiya, 1960, Vol.9; No.5, pp 648-652 


TEXT: Interference filters with a narrow transmission band 
(20-30 K) were reported in earlier papers (Refs 1, 2). Later the 
transmission band was narrowed down to 8-10 A in the middle of the 
visible region. In some applications an even narrower trans~ 
mission band is required. The present paper gives a theoretical 
design calculation for interference filters with very narrow \ 
(1-3 &) transmission bands, This theory was employed to produce 
multilayer dielectric light filters with transmission bands from 
13 # (55% transmission) to 1.5 R wide (15% transmission). _ The 
transmission maxima occurred in the region 5600~5900 A. These 
filters were made by alternate evaporation of ZnS and cryolite 

in vacuum, Their structure is given in column 2 of Tables 1 and 
2, where H denotes a 2/4 layer with a high refractive index 
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KOROLEV «3; KIREYEV, P.S. 
Fabry-Perot etalon made from crystclline quartz. Vest. Mosk. un. 
Ser. 3: Fize, astron. 15 no.5353=59 S-0 ‘GC. (MIRA 2432) 


1. Moskovskiy gosudarstvennyy universitet, kafedra optiki. 
(Quartz crystals) 
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B019/B056 


AUTHGRS: Yershov, A. G., Korolev, F. A., Kulikov, O. F., 
Shkurskiy B. eo ‘ 


TITLE: Experimental Investigations of the Compression of the 
Electron Cluster in a 280-Mev Synchrotron 19 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, Nose Fy 
pp. 554% = 557 


TEXT: In the present paper, & new method of studying the cross section of 
the electron cluster in acceleration is suggested, and several experi- 
mental results concerning the compression of the electron cluster are 
given. The experiments were carried out on the synchrotron of the 
Fizicheskiy institut im. P. N. Lebedeva AN SSSR (Institute of Physics 
imeni P. N. Lebedev of the AS ‘JSSR). Several formulas for calculating 
the betatron oscillations are mentioned and discussed. When carrying out 
the experiments the electron radiation in a porcelain chamber was observed 
through a window and photographed by means of a motion-picture camera. The 
blackening of the pictures was measured by means of a microphotometer, 
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Experimental Investigations of the $/020/60/133/03/03/013 
Compression of the Electron Cluster in a B019/B056 
280-Mev Synchrotron 


and Fig. 1 shews the photograph of an electron cluster and the results of 
measurement. The elliptical shape of the cluster corresponds to the cross 
section of the chamber of the accelerator. In Fig. 2 the experimental re- 
sults are compared with the theoretical calculations of the dependence of 
the relative amplitudes of the oscillation types on the duration of 
acceleration. It is found that the radial dimension of the cluster of the 
accelerated electrons decreases rapidly according to the adiabatic law. 
Besides, the center of the cluster is compressed more rapidly than the 
peripkeral parts. The perpendicular diameter of the cluster decreases 
approximately according to the adiabatic law. Further experiments showed 
that the compression of the electron cluster in a progressive electron 
drift is the same as when no premeditated drift of the electrons exists. 
The authors thank M. S. Rabinovich, Doctor of Physical and Mathematical 
Sciences, and Professor P. A. Cherenkov for making work on the accele- 
rator possible. There are 2 figures and 7 references: 6 Soviet and 
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-XOROLEV, F.A.; YERSHOV, A.G.; KULIKOV, 0.F. 


ee, 
Experimental study of electron oscillations in cyclic accelerators. 
Dokl.AW SSSR 194 no.2:314-317 S$ '60. (MIBA 13:9) 


1. Moskovskiy gosudarstvennyy universitet im. M.V.Lomonosova. 
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AUTHORS: Korolev, F. A. and Kvaratskheli, Yu.K. 
TITLE: The Plasmatron as a Light Source for Spectroscopic 
Investigations 
PERIODICAL: Optika i spektroskopiya, 1961, Vol.10, No.3, pp.398-402 
TEXT: The plasmatron employed is shown schematically in 
Fig.l. It takes the form of a closed chamber formed by metal 
rings 1 and 2 and the insulator 3. The are is excited 


between the anode 5 anda graphite cathode 4 which is in the 

form of a washer. When argon is introduced into the chamber at a 
pressure of 0.3 to 0.5 atm, the discharge takes the form of the | 
jet I, which is joined to the cathode by the thin conducting loop ‘a 
II and is surrounded by a corona made up of vapours of volatile 
substances III. A study was made of the possibility of exciting 

a spectrum of high melting point materials and also materials which 
are difficult to excite, The specimens to be investigated were 

in the form of slag powders mixed with Co,0, and graphite powder. 
These were inserted into the aperture in ne anode and the distance 


between the electrodes was chosen to be 3 mn. The spectra were 
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£032/E514 me 
photographed in the ucn-aAd (ISP-22) spectrograph, A detailed 
description of the design of the plasmatron and its operation is 
given in Ref.13. Figs. 20,6 and B show the external 
characteristics of the discharge (a - dependence of length 4 and 
diameter d of the plasma on the current I at 0.7 atm and washer 
diameter 1.6 mm; 6 - dependence of and d on the diameter D 
of the aperture in the washer at 20 A and 0.7 atm; - dependence 
of on the pressure p. These graphs show that temperature 
equilibrium exists throughout the plasmatron jet. The temperature 
was measured using the FeI and FeII lines for which the transition 
probabilities have been given by N. N. Sobolev (Ref.14). It was 
found that the temperature is very dependent on the gas pressure, 
Inspection of Figs. 2 to 4 will indicate that the plasmatron can 
be used for the spectral analysis of a wide class of high melting 
point materials and, in particular, slags. The plasmatron can 
also be used to determine the relative oscillator strengths. 
There are 7 figures, 2 tables and 16 references: 7 Soviet and 
9 non-Soviet,. 


SUBMITTED: May 5, 1960 
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KOROLEV., F.A.3, YERSHOV, A.G.$ KULIKOV, C.F, 


Investigating variations in the axial and radial dimensions 


sions of an electron cluster in synchrotron acceleration. 
Zhur. eksp. i teor. fiz. 40 no.6:1644-16%2 Je 


161. 
(MIRA 1428) 
1. Moskovskiy gosudarstvennyy universitet. 
Photogrammetry) 
(Electron beams) 
(Synchrotron) 
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ekhn. red.; KREYS, I.G., tekhn. red. 


[Physics couse; optics, atomie and nuclear physics] Kurs fiziki; 

optika, atommaia i iadernaia fizika. Moskva, Uchpedgiz, 1962. 

503 p. (MIRA 15:6) 
(Physics) 
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(Spectrum analysis methods ]Metody spektral'nogo analiza. [By] 

A.A, Babushkin i dr. Pod red. V.L.Levshina. Moskva, Izd-vo Mosk, 

univ., 1962. 508 p. (MIRA 16:2) 
(Spectrum analysis) 
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s/908/62/000/000/008/006 


B163/3180 
AUTHORS: ‘Werolev, PF. A., Yershov, A. G., Kulikov, 0. F.- 
TITLE: Experimental investigation of the electron oscillations in 
‘the 680 Mev synchrotron . 
SOURCE: - Uskoritel' elektronov na 680 Nev; sbornik statey. Ed. by 


Z. D. Andreyenko. Moscow, Gosatomizdat, 1962. 75~87 


TEXT: The radiation of relativistic electrons with energies above 100 Mev 
can be directly observed or photographed, through an optical sight glass. 
in the vacuum chamber: The system uses a mirror inside the chamber, for 
observation in the direction of the beam axis. With the high-speed camera | 
CKC-1 (SKS-1), 150 to 4000 frames can be shot per second. A series of i 
photographs, shows that at 100 Mev the beam has a slightly elliptic cross 
section with the major axis in the radial direction. When about 185 Mev: 
is reached the second acceleration stage begins, and strong radial 
synchrotron oscillations appear, greatly increasing the radial major axis,: 
' while the beam cross section becomes dumbbell-shaped rather than elliptic. 
With increasing energy, the damping of synchrotron and betatron ; 
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Oscillations causes contraction, and the minimum radial crosg section ig ~ endl 


found to be ‘in good agreement 


Mev, and 506 Mev for the vertical cross section, 


The theory of 


Lebedev, which takes radiation damping into account, ig 
with the experiment, 


Slight deviations are. 


due to the experimentg being made in 4 real synchrotron, while the theory 


assumes an ideal one. 


quantum excitation of radial oscillations. 

@ppearing in between the first and second ac 
more slowly than predicted. This may be bec 
small anplitudes, while they are actually co 
' stability. ‘he predicted radiation 
excitation of radial synchrotron and 


One reason for the undamped axial oscillations may 
be the warping of the magnetic symmetry plane in the 
consequent amplification of axial oscillations under 
Synchrotron Oscillations 
celeration stages are damped 
ause the theory assumes 
mensurate with the range of 
damping of electron Oscillations ang 
betatron oscillations by -quantun- 


fluctuations of the electron radiation at high energies are at any rate - 
. Confirmed experimentally, There are 8 figures. 
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8/056/62/043/005/014/056 


B102/B104 
- AUTHORS: Korolev, F. Acs Kulikov, 0. Fe, Yarov, Ae Se 
TITLE: Investigation of polarization properties of synchrotron. 


radiation from high-energy electrons 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, ve. 43, 
now 5(11), 1962, 1653-1656 


TEXT: The synchrotron radiation emitted by electrons from the .680-Mev “Se 
electron accelerator of the FIAN was investigated cinematographically 7 
(CKi -1 (SKS-1) camera, 500 frames per sec). ‘The relative intensities and — 
the angular distributions of the radiation were determined for both 
polarization components (a,x) of the radiating electrons. ‘The latter were 
obtained after microphotometric treatment of the pictures from | 
representations of both components in a direction corresponding to the 
vertical (the angular distributions in the horizontal plane were very 

much distorted). The experimental results were compared with theoretical 

data from Sokolov's formulas (cf. Ae Ae Sokolov, Vvedeniye v kvantovuyu 
cary aca - Introduction to quantum eleotrodynamics-, Fizmatgiz, 
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Investigation of polarization ... B102/B104 


1958, é 28) and agreed well except for the n-component at small electron 
energies (cf. Fig. 1); the 90° minimum that should exist according to 
theory was not observed, and in no case did the minimum reach zero as it 
should. As could be shown by measurements of the intensity ratios 


Sa 


oe | dias over the whole cycle, the absence of a zero minimum can be / 


attributed to axial vibrations of the electrons.- The angular distributions Ve 


as well as the polarization characteristics observed agree with those 
found by A. A. Sokolov ‘and I. M. Ternov (ZhETF, 31, 473, 1956). There 
are 3 figures and 1 table. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State 
University) 


SUBMITTED: June 21, 1962 


Fig. 1. Angular distributions of intensities of o- and n-components of 
radiation at different instante of acceleration for i =43608. 
Solid lines: calculations according to Sokolov; I given in relative units. 
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ACCESSION NRs AP3005668 s/0168/63/000/004/0014/0017 


: AUTHOR: Korolev, F. A.; Gridnev, V. I. 


\@nIPLss Optical and radio-frequency characteristics of a multiray interferometer with 


diffraction mirrors on thin dielectric plates 


SOURCE: Moscow. Universitet. Vestnik. Seriya III. Fisika, astronomiya, no. 4, 


1963, 14-17 


TOPIC TAGS: interferometer, diffraction mirror, metallic film diffraction airror 


ABSTRACT: A new type of Fabry-Perot interferometer with metallic film diffraction 
mirrors has been developed. The mirrors are mica plates 50 jt thick, coated with a 
silver film 200-300 A thick. Such mirrors ensure total reflection of electromagnetic 
waves from 4 to 32 am. The film is in the form of a diffraction prating. The resol- 
ving power (quality factor) of this interferometer with a mirror 70.mm in diameter, 
measured at 8 and 4 mm wavelongths, was approximately 200, almost 3 times as high as 
for a diffraction grating. Tor a mirror of the same diameter as a diffraction grate 
ing, the resolving power will be 50 times greater than that of the diffraction crate 
ing. The dependence of resolving power on the ratio of the mirror diameter to the 
wavelength and on the transmission ooefficiont of mirrors is shown, and the values 
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for the transmission coefficient of the interferometer depending on the transmission 
coefficient of the mirrors are measured. Orig. art. has; 2 figures, 7 formulas, 
and 1 table, : ee ane 
ASSOCIATION: none 
| SUBMITTED: 10Nov62 ‘ DATE ACQ: 06Sep63 | _ ENCL: 00 
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Use of the phase met od of multiwave 


lopeie tee Cas interferometry for measuring 
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AUTHOR: Korolev, F. A.; Gridnev, V. 1. 


TITLE: vultibveen interferometer used as a high-Q resonator. a 
SOURCE: Rediotekhnika 1 elektronika, v. 8, no. 8, 1963, 1480-1483 


TOPIC TAGS: . multibeam interferometer, high-Q resonator, reflector diffraction | . : a 
grating, resonator, interferometer, diffraction grating ne : ae: 


ABSTRACT: In order to build resonators with a high Q factor based on multibeam |! ta 
interferometers, interferometer reflectors were produced by the deposition of i 
thin silver films on dielectric surfaces. ‘hese films were trensperent to visi- | 
ble light but reflected longer waves, In order to obtain a quentity of inter. - - ! 

_ ference beems, gratings with widths of 20 to 100 B placed 1 to 5 mm apart vere 2 

‘ made on the films, The following conclusions were reached: 1) An interferometer | 
with such reflectors represents an effective electromagnetic wave resonator in ~ [iB 
‘various spectral renges. 2) The interferometer Q fector increases proportionally : 
to the square of the ratio of reflector diameter to wavelength, 3) The interes 
ferometer permits optical adjustment of the bean end observation of the beam — 
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_ ° ACCESSION NR: AP300%362 
as the reflectors are shifted, 4) The energy transmitted by the interferometer. 
resonator depends on the ratio of the width of the reflector grating to the 
distance between individual lines. This same value determines the reflector 
transmission coefficient, which is proportional to this ratio, thereby determin. | | - 
ing the value of the Q factor, 5) The Q factor and other parameters maybe § 2 
varied within a wide range. Orig. art. has: 3 figures and 7 formilas,. see | e, 
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Amplitude method of mltiple~beam interferometry. Opt. i spektr. 14, no.3: 
416-418 Mr '63, (MIRA 16:4) 
(Interferometry) 
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KOROLEV, F.A,; D'YAKOVA, S.M.; GRIDNEV, V.I. 


eer mene 


Identification of radiations in the far infrared re 

gion using the 
method of residual rays. Vest. Mosk. un. Ser, 3: Fiz., aateon. 18 
no.323-5 My-Je '63, (MIRA 16310) 
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APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824810016-1" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824810016-1 


ae 


KOROLEV, Fale; GRIDNEV, V.I. 


Optical and radiofrequency characteristics of a mltiwave 
interferometer with diffraction mirrors mounted on thin 
dielectric bases, Vest. Mosk. un. Ser. 3: Fia., astron. 

18 no.4:14-17 Jl-Ag '63. (MIRA 16:8) 
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AUTHOR: Korolev, F,A,; Gridnev, v.1I. Sabres gut 
TITLE: Fabry-Perot interferometer with diffraction mirrors - 
SOURCE: Optika 1 spektroskopiys, v.16, no.2, 1964, 335-340 


TOPIC TAGS: interferometer, Fabry-Perot interferometer, diffraction mirror inter- © 
ferometer, millimeter wave interferometer, far infrared 4{nterferometer, millimeter 
spectroscopy, far infrared spectroscopy 


ABSTRACT; Prism type spectrographs are entirely unsuitable for working in the sub- 
millimeter and millimeter range; echelette type grating instruments can cover this 
range, but are inherently limited as regards resolution... Hence it was deemed of 
interest to develop a Fabry-Perot type interferometer for the millimeter range. In 
the present paper an interferometer employing reflectors in the form of multiple- 
gap metallic mirrors, prepared by vacuus evaporation onto quartz (or othe ) sub- 
strates, i8 described. The reflecting bamis are silver films 200 to 300 thick. 
The apparatus is diagramed in the Enclosure. Some of the parameters (dispersion, 
effective dispersion region and resolution) of the experimental setup are given. A 
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---resolution of 2160 for 8mm waves with a separation of 108 ma between the reflectos 
7 was obtained. Thus, the potential resolution of such interferometers is tens or es 
hundreds of times greater than the best resolution of diffraction instruments. The : ret 
resolution increases in proportion to the square of the ratio of the reflector dia- ; 
meter to the wavelength. The resolution increases with separation between the re- i 
flectors and with increase of the reflection coeffiéient, In the case of the test : j 
apparatus, the transmission factor was 40-50% for a reflection coefficient of 95%. 
Orig.art.has: 11 formulas and 4 figures. 


ASSOCIATION: none 
SUBMITTED: 16Nov62 DATE ACQ: O2Apré4- ENCE: 01 
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AUTHOR: Korolev Py F. A. ? Odintsov r v. I. ; Fursova, Ye.V. 


| pYPLE: petermination of the transition probability for the 736 Angstrom resonance . 


_ Line of neon 
- ‘goyrce: Optika 1 spektroskoplyo, v.16, no.4, 1964, 555-558 ; 


‘ POPIC TAGS: optical transition probability, evel width, oscillator strength, reso-: 
‘nance line, neon, atomic spectrum © : 


1 

{ 

Hy 

{ : 

; ; 

: e transition ability for the 7368 R resonance linc of neon was de- . 

es else by ation prolann<Phys-18,705 »19833) and H.Schillback (Ibid.18,721, 

\ 1933). They obtained a value of (3 + 4) x 108 sec“l, which corresponds to 4n oscil-. 

| - lator strength ~ = 0.2 £2 0.1. However, in view of the proceduro employed, the reli-: 

| ability of this result is not sufficient for verifying the theoretical calculations — 

of A.Gold and R.S8.Knox (Phys -Rev.113 ,834,1959) - Accordingly, the present measure- 

ments were undertaken to obfain a more reliable and accurate valuc. The ilar 
probability for the Ne 736 A line was determined with reference to the width C) 

\ ‘departure level: 3s‘ B72) 9. The natural width of this upper level was found by in- | 

{ 

\ 

i 


. | APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824810016- 
{ . a | 


_ ACCESSION NR: -AP4032861 


. .' westigating the contours of ‘several visible lines, specifically, the 6717 & 6266 
: ‘and 6593 & 6163 @ pairs, all associated with transitions feeding this level and 
each pair departing from the same 3p level. The source was an atomic bean, which 
has the advantage that it allows of obtaining lines with 2 very small Doppler width. 
The spectroscopic equipment consisted of a sealed Fabry-Perot etalon and an ISP-51 © 
spectrograph (the monochromator); the radiation was detected by moans of a photo- 
‘multiplier viewing an electron-optical image converter. The final average valuc ob-. 
|. gained for the natural width of the 35° 1/2]o level is (3.5 + 0.3) x 10° cn}, 
“which corresponds to a valuo of (6.6 + 0.6) x 10° cm) for the transition probaki- | 
lity and f= 0.16 % 0.014 for the oscillatof strength. The corresponding theoreti- : 
Gol values of Gold and Knox are 4.5 x 108 sec) and f= 0.11, 1.0., somewhat lower. | 
Orig.art has: 3 figures. , : 
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na Korolev, Ke hel Gridnevs Vs he x . (B. 


TITLE: Radio-optiea? | eeeeranirt ‘sularteresater, with diffraction mirrors on thin: 
<> dielectric films — Be, 


~ g0uRCE: ‘adiotelanilea rt , etsktronika wt 10, nos ae 196, 167-188 
TOFIC TAGS: interferometer, “diffraction mirror, , vadio ‘optical ‘igerorauster’™ 


ABSTRACT: An amprovement of ‘the: authors! interferometer described, elsewhere 4s 
briefly reported. instead of quartz or mica, a 100- uplexiglas film is used as r 
packing for the silver diffraction mirror. 4 maxinun transmission factor of 96 in 
the first order was obtained under these conditions: wavelength, 6 mn; mirror &: fot 
width, 0.1 mms slot spacing, 4 Mi, reflector diameter, 100 mu. A transmission- | 
factor/mirror-spacing plot and theoratical considerations are supplied. Orig. 


art. has: 1 figure and 2 forelis: (03) 
ASSOCIATION: none 
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ruby laser and its dependence Om 2 5 
= paren ae emma , eee 
SOEs ee as Wee coi weg, as septic 
‘vestnik. Seriya 3. Fizika, astronomLyss 


Pabry Perot interferometer, multiplex, 


ABSTRACT: A study. was made of the emission spectrum of 2 ruby laser 
(around A = 6943 A) as @ function 5 properties of the resonatate: 9 
The experimental aquipment (nu x) is shown in Fig. L of the. os 
Banglosure. Tha multiplex: coms of tw Le Fabry-Perot etalons. 
i with expanston rings (one vari tant 263 mm} 
operating in the crossed and Veshape fven position — 
of the objective LF = 300 mm), an interference pattern was get up at 0. 
a point where ti: Ewe zrnterference banda cross. A hyperfine structure. 
Rie yma various modes in the resonator was observed at these... 
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~lpoints. The observations were made by means of cameras using A-700. . 
lastronomical film. The ruby crystal was 11.8 mm in diameter and. 120 mq 
long. The resonator consisted of two external dielectric mirrors % 
imounted in special holders. The transmissivity of one mirror was L7% 
iwhile the other mirror was opaque, The coefficient of reflection of 
ithe interferometer mirrors was 93-95% for the wavelength under in- 
ivestigation, The experiments were conducted when the pumping energy 
‘exceeded the threshold: energy 2 times. The experimental data show tha 
‘the spectral composition of stimulated emission from a ruby depends on 
ithe structure of the resonator. Thus, spectral lines obtained at 
lvarfous thicknesses of a@ V-shaped: crossed multiplex @iz.,. 2.3 and & um 
(243 and LO mm; 2.3 and 30 mm) were separated by 0.024, 0.023, and 
/ 0.008 em”! respectively. These ‘dispersions corresponded to resonators 
iwith lengthe- of 20.5, 21.12, and 62,12 em, respectively. Orige arte | 
has: 6 figures. ie aa ; ; we [xYK} | 
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‘TITLE: Narrowing the euivaton band of a pip laser with a complex resonator 


SOURCE: Heacon: Universitet. Vestnik. santya Ill. Fizika, astronomiya, no: 5, 
1960 91-92 

‘TOPIC TAGS: ruby laser, laser, Light interference, light filter, luminescence 
'quenching : 


| ABSTRACT: It is shown that multiple interference color filters made up of two single. 
ifilters with nearly equal effective thicknesses can be used for narrowing the emis-~! 
jetes band in a ruby laser with a multiplex resonator, When the incident light is | 
‘normal to the reflecting surfaces of the mirrors, fulfillment of the condition 
| ‘ ; 


i m,. i = a8 
me yyy a : ‘ 
results in quenching of m exceas emission maxima th each of the light filters, wherd 


mvld, 1, mae and hy, ad hy: pam Cap indieee of: matractea and geomatric thicknesses : re- |, 
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TITLE: Measurement of the coefficients of coherent intensification of neon lines in 
a helium-neon mixture SH, oa 


SOURCE: IVUZ. Fizika, no. 6, 1965, 75-19 


TOPIC TAGS: laser emission coherence, helium, neon, emission line, stimilated emis- 
sion 


ABSTRACT: The authors investigated the selective excitation of neon atoms ‘at “levels 
close to the 24s level of metastable helium atoms, energy transfer from which to nor- 

mal neon atoms results in population inversion of many neon 2s levels investigated 

by others (R. A. Macfarlane et al. Proc. IRE v. 50, 2111, 1962, and earlier papers). : 
The study was undertaken because the earlier results have shown that in addition to 

| the 6328 A line, which is very strongly amplified in the presence of helium, other 

lines with upper levels 383, 354, 365, and 4dg are also amplified. The authors then 
investigated the populations of the lower levels 2p in the presence of helium. To 

check on the assumption that other lines with upper levels 3s and 4d should have an 
‘population inversion, the authors developed a new method, in which the line-intensity 
ratio is determined while varying the length of the luminescent column inside a Fabry- 
Perot interferometer, The method is briefly described. A tube’ fflled roa 
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with a helium-neon mixture at ~2 mm Hg, with confocal mirrors of radius of curvature 
approximately 1 meter, was used. ‘The mirror served simultaneously as the entrance 
and exit windows of the tube. The tube diameter was approximately 5 ma. To check on 
the amplification of certain lines under conditions when the 6328 A line is at the 
threshold of coherent generation, an additional mirror M was employed (Figure). ‘The 
pressure and current were chosen such that « 
coherent generation of the 6328 A line 
started only when the mirror M was oper- 
ating, and when the latter was covered 
with black paper, the generation ceased. ; 
In this experiment this occurred at pres- = 
sures ~2 mm Hg and current ~10 ma. The radiation from the tubes was focused on the 
slit of @ spectrograph (DFS-3) and photographed on film. Results were obtained for 
43 lines corresponding to the various transitions. In the case of the 2p--1s tran- 
sitions no amplification was obtained. In the case of the lines with 38--kp and 
d--5p transition, the amplification is obtained, in ‘agreement ‘with earlier 
‘data by the authors. - The amplification ‘coefficients -for she : 
different lines were compared under conditions when no generation occurred at any 
lines. It is pointed out in the conclusion that the population can differ greatly if 


generation occurs at any of the lines. Orig. art. has: 1 figure, 7 formulas, and 2 
tables. [02] 
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nosova. Submitted March 7, 1964. 
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| TaTLE: Transmission of electromagnetic waves by thin shiver films 
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; TOPIC TAGS: microwave technology, EM wave generation, silver, semiconductor thin 
film, microwave transmitter 


ABSTRACT: The transmission coefficients of thin silver films were studied for the 
0.8-, 1.2-,and3.2-cm waves. The films were vacuum deposited on mica and fused 
quarts substrates. Film thickness varied from 10 to 300 RR. The results indicated 
{that the experimental transmission coefficients were higher than the theoretical | 
for smaller film thicknesses and lower for larger thicknesses (see Fig. 1 of Enclt- 
“gure). Orig. art. has: 1 figure and 5 formulas. _ (ts) 
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function of film thickness (4d) 
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TITLE: Investigati ; Tort he width of helium spectral lines with electron exits 
nin an atomic bean 


‘sourcns!“Opbakn i spektroskopiya, v. 18, no. 6, 1965, 968-973 


TOPIC TAGS: helium, line broadening, excitation spectrum, line width, Doppler 
effect, hyperfine structure 


ABSTRACT: The widths of several isolated helium lines emitted by an atomic beam - 
were investigated experimentally. The apparatus employed was described elsewhere 
(Opt. 4 spektr. v.10, 403, 1961). The results disclosed an appreciable Doppler 
broadening of the lines, due to collisions between the atoms and the exciting 
electyons. This broadening was calowlated theoretically for the helium lines 

kge2 A (2 yrar-¥s Pa) r 5016 & (2*8o--37P1), 5047 A (2*Py-~4255), 6678 A (2*Py-=3*Dz) ; 
7281 & (22py--3289), and for all the components of the Hy, line. The natural width |___. 
of the 2p, level. was determined, together with the associated transition proba- 
bility for the helium 5804 A resonant line. The value of the width was found to 

be (9.8 + 0.5) x 10°S om™*. The transition probability was found to be (1.85 + 
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0.10) x 10° sec"+, corresponding to an oscillator strength of 0.28 + 0.02. For - 
the 6678 A line of He*, the corresponding quantities are 8.9 x 10~° cm@?, 1.68 x 
| 109 sec", and 0.26 + 0,012. ‘The hyperfine structure is estimated to be 10 x 19-5, 
‘ | 3.x 107°, and 10 x 1075 em} for the 5047, 6678, ond 7281 A lines of HeS, respece 
_ | tively. Allowance for the hyperfine structure reduces the natural width by as 
much @8 25% Orige arte has: 2 formulas and 2 tables. 7 a 
ASSOCIATION: : None et ee OR eC 


SUBMITTED: 1May64 
NR REF 80Vs, 002 


"UB CODE: . OP 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824810016-1" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824810016-1 
3 took bs attend A AN i ee ae eee 2. sleas aay Pree peed 


KOROLEV, F.A.s ODINTSOV, A.I.3 MITSAY, V.N. 


Paani iGannmnney Dene tt 
Some characteristics of a helium-neon laser, Opt. i spektr. 19 
noel?71~-77 Ji 165. (MIRA 18:8) 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824810016-1" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824810016-1 


ieee é “ee 


KOROLEV, F.Ae; MAMEDZADZ, S.M. 
Narrowing of the emission band of a ruby laser with a complox 
resonator. Vast. Mosk, un. Ser. 3: Fiz., astroen, 20 no.§:91-92 
S+0 165, (MIRA 18:11) 


1. Kafedra optiki Moskovskogo universiteta. Submitted February 
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1! TOPIC TAGS: ruby laser, laser radiation, spectrum analysis, line ‘ 
Spectrum, continuous Spectrum , entinfern meter , Sm4400 tran 


|ABSTRACT: ‘The wedgelike multiplex interferometer with ‘opposing 
jdispersion! Was originally described by one of the authors (Korolev, 


theoretical basis and operation are briefly described. It was used ae 
to investigate ‘the emission spectrum from a ruby laser and to sepamte pe 
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TITLE: Generators and amplifiers of coherent light 
SOURCE: Elektrichestvo, no. 4, 1966, 1~11 
TOPIC TAGS: laser, gas laser, ruby laser, laser theory 


ABSTRACT: A general description based on well-known published sources and intended 
to familiarize engineers with laser problems covers the following points: invention 
of laser; principle of operations conditions for generation of coheren‘’ radiationy 
laser types (solid-state, gas, semiconductor); characteristics of ruby! asers3 75 
characteristics of gas lasers; characteristics of semiconductor lasers; laser 
resonators; laser-generated modes; laser amplifiers and their excitations high- 
power pulsed laser; laser uses. Principal sketches, diagrams, photographs, and 
formulas are given. Orig. art. has: 16 figures and 37 formlas. 
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SOURCE: AN TurksSR, Izvestiya. Seriya fiziko-tekhni 
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increasing resonator length. Misalignment is much more critical in a re- 
sonator with plane parallel mirrors. Orig. art. hast 5 figures and 6 
formulas. /SPRS! 38,330/ 
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TITLE: Determination of the probability of transition from the lsp level of neon 


_to the ground state from the natural width of the Spectral lines 


CITED SOURCE: Tr. Komis. Po ) ktroskopiie AN N SSSR, t. 2, vyp. 1, 1964, 275-280 


TOPIC TAGS: line width, s ectral’ Line, transition probability, neon, electron bom 
bardment 


TRANSIATION: An investigation was made of the contours of several spectral lines of. 
neon and the probability of transition from the lsz level to the ground state was 
estimated from the natural width of the spectral lines. The light source was @n 

atomic beam of neon, excited by electron botbardment. The high-resolution instrument | - 
was a Fabry-Perot etalon. ‘The glow was recorded with the aid of an electrooptical 
converter. ‘The natural width of the lss levei-was found to be h x 1073 em™4, corres- 
ponding to a transition probability 0.75 x 10° sec™>. 
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TOPIC TAGS: sealing, hermetic sealing, leak detector, eitah glow discharge 


ABSTRACT: This Author Certificate presents a method of testing procucts for 

hermetic seal with helium under high pressure. For more accurate determination of 
leakage in a product, a glow-discharge is produced in the helium molecules leaking 
through the openings in the product (with the help of en electric field). The glow 
discharge produces a luminescence which indicates the presence of laaks 
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‘i and detecting surface defects in steel w 
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Kuritsyna, AD., Candidate of feachnical Sciences, 


Korolev, F. V. and Korsunskaya, K.N., Engineers 


Diffusion Processes in the Bimetal "Steel-Aluminiun 
Alloys" During Heat Treatment (Diffuzionnyye protsessy 
vy bimetalle "stal'-alyuminiyevyye splavy" pri 
termicheskoy obrabotke) 


PERIODICAL: Metallovedeniye i Termicheskaya Obrabotka Metallov, 


ABSTRACT: 


Cardl1/8 


1959, Nr 2, pp 2-7 (USSR) 


Anti-friction bimetal, used for producing liners of 
bearings of I.C, engines, is manufactured by rolling 
with high rates of reduction (59-60 to 80%) at room 
temperature and also at 250-300-C, i.e. at temperatures 
below the hot working temperature of steel, As a result 
of this technological process the steel base of this 
bimetal strip becomes considerably hardened and, as can 
be seen from the graph, Fig 1, assumes a high anisotropy 
of its mechanical properties. This complicates 
considerably processes of stamping of bearing liners 
from such strip. Experience has shown that in order 

to re-establish the normal stamping properties of the 
liners, the bimetal strip should be annealed at a 
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S0V/129-59-2-1/16 
Diffusion Processes in the Bimetal "Steel-Aluminium Alloys 


During Heat Treatment 


ture which ensures full recrystallization of the 
eee and complete re-establishment of its mechanical | 
properties. However, such heat treatment woute ica 
in a loss of the adhesion between the steel and sees ‘ 
aluminium alloy. Therefore, it is necessary to a 
the chemical composition of the sub-layer in suc hea 
that annealing of the bimetallic strip is practica = 
The authors investigated the progress of cepa ty 
the boundary between the steel and the aluminium a re : 
and its dependence on external factors, Aes Seagal i 
and duration of holding at a given temperature and ern 
the composition of the metals in contact, a ganener aa 
were carried out at junction zones of Steel 08 with 786 
alloy ASS-6-5 and of Steel 08 coated with aluminium A 
and the alloy ASS-6-5, the latter being a new aluminium 
pase anti-friction alloy. In the second case the 
diffusion processes were studied at the boundary between 
the steel and the aluminium as well as at the boundary 
of the aluminium and the alloy ASS~6-5. The latter 

Card2/8 
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studies were necessary for establishing the minimum 

permissible thickness of the intermediate aluminium 

layer. Furthermore, the possibility was studied of 

applying hi peed heat treatment regimes which exclude 

the second stage/ diffusion, namely, volume diffusion; 

the first stage being surface diffusion, It was thereby 

assumed that the forming, very thin intermediate layer 

of iron aluminides, which are located on a plastic 

base, will not affect appreciably the flaking off of 

the aluminium alloy from the steel. On the basis of 

the carried out experiments, it was concluded that 

the processes of diffusion at the area of contact of 

the bimetallic strip and the aluminium alloy ASS-6-5 

depends on the temperature and the heating time and 

consists of various stages, During the first (low 

temperature) stage an intermediate layer forms as a 

result of very small displacements of atoms of iron 

and aluminium, caused by the transition 

from the random distribution of the atoms along the 
Card3/8 surface of contact towards an ordered distribution. 
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va.a- This results in the formation of an intermediate 

point-shaped layer of the reaction phase of a small 
thickness which depends on the non-uniformity of the 
real processes of plastic deformation, The second stage 
is characterized by the formation of additional 
interaction zones, which form as a result of an 
increase in the holding time or the temperature and a 
consequent slightly larger displacement of the atoms 
than in the first stage; this brings about formation 
of phases of iron aluminides in the form of a thin 
layer covering almost the entire surface of contact 
between the steel and the alloy (Fig 4), <A further 
increase in temperature (550 to 600°C for the Steel 08- 

= alloy ASS~6-5 and for Steel O8-pure aluminium) brings 

, about the third stage of the process, which is associated 
with the higher speed of diffusion of aluminium in the 
layer of the new intermediate phase, whereby, in the 
aluminium layer there will be a relatively wide zone of 

Card4/8 loosened sections caused by unilateral diffusion and 
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it is this which produces the separation of the aluminiun 
alloy from the iron aluminides which form as a result of 
diffusion, The fourth stage of the diffusion phenomena 
at the boundary steg]-aluminium takes place at 
temperatures of 650°C and higher; at these temperatures 
there is a mutual diffusion between aluminium and iron 
but the diffusion of the aluminium is higher than the 
diffusion of the iron and the growing phase penetrates 
deep into the steel. The authors of this paper 
established experimentally that the speed of “reactiye’ 
diffusion at the contact zone jron-aluminium is 
influenced by silicon and antimony; antimony speeds up 
the reaction by reducing the initial temperature of the 
process to 510°C, whilst Si slows Gown the process. 
The authors also studied the influence on the speed of 
the diffusion processes of metals of the transient 
group (Ni, Mn, Co etc.), i.¢. metals with variable 
valency in the alloys. In selecting alloying elements 
for increasing the critical temperature of formation of 
Card5/8 aluminides at the boundary of the two-phase region, the 
hypothesis of A. A. Bochvar (Ref 8) was taken into 
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extent, in the case of alloys of aluminium with Si and Co. 
During 1956-1958 the authors repeatedly verified the 
influence of heat treatment on bimetal consisting of 
steel with a base of the following chemical composition: 
0.5% Mn, 0.% Si, rest Al, This bimetal strip was 
produced . by cladding a strip of 10 + O,1 mm thick 


ASS-6-5- alloy 0° 
layer, This com 


rolled to obtain a fina 


n one side with 
bination of Ftota 


1 combined +t 


a 1 mm thick (steel) 
1 thickness of 11 mm was 
hickness of 2 and 


2.9 mm respectively. 
of 40% was effected 
second and third pas 


The first pass, 
in the cold stat 
ses down tothe 


with a reduction 
e, the subsequent 
final dimension were 


effected after a re 
produced by this me 
of view of presence 


“heat to 250°C. The bimetallic strip 
thod was investigated fra the point 
of an intermediate layer7of a hard 

and brittle phase of iron aluminides. Metallographic 
investigation of the zone of contact and of the sub-zone 
at an amplification of 1250 times showed complete 
absence of aluminides ; diffusion of antimony 


carad7/8 inte the sub-layer could not be detected either. Results 


Sree? sist 
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During Heat Treatment 
obtained in testing the strength of the joint between 
the steel and the alloy after annealing confirmed the 
high quality of the strip produced by this method, 
There are 7 figures and 8 references, 7 of which are 


Soviet, 1 English. 


ASSOCIATION: Institut Mashinovedeniya AN SSSR (Institute of 
Mechanical Engineering, Ac.Sc., USSR) and 
Moskovskiy metalloprokatnyy zavod (Moscow Metal 


Rolling Works) 
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Investigation of steel - hign-Sn aluminum alloy cimétal A1G1/A136 


loy. The AMK alloy contains (%): Oot ; 1.0 Mn, ‘he reat is Al. 
Tt was atabed in experiments that rollirpag wikn 6° Ree pojuction practically did 
not have any effect on the bond, and roiling 

metal; annealing of timetal with Sn in aluminum ant: 
Raised Sn contens in autifrichion alloy nal 4 strong nega* 
The experimental data demonstrated that bend between high-ss uminus and base can 
be considerably improved by reducing the Sn content Lu avface of blanks pre- 
Liminarily to rolling togsther with base. The authors have developed & method for 
squeesing liquid Sn out of atout 1 mm deep surface layer of highn-Sn aluminium alloy 
at 300 - noo°c, The resuLs is Sn content in the surface reduced from 20 - 30% to 
2 - 3%, and Sn distritation in metai as stown in Fig, 3. This alloy contained 

2055 Sn, the curve shows Sn distribution fn 1 mm depth on the surface, Annealing 
at. 550°C needed for recrystallization of steel band improved bond very much when 
the high-Sn layer was sc treated, and mechanical strength in the joint was higher 
than of the antifriction alloy. Blanks of high-Sn aluminum alloy with a layer of 
AMK coated on were ormealed at 350°C and rolled together with armco jron with abaut 
60% reduction. Bimetal bands were subsequently finally rolled to gage and anneal- 
ed at 500 - 570° to recrystallize steel. It is expected that the method will make 
aluminum antifriction alloys applicable for a wider range of friction couples. 
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AUTHORS : Kuritsyna, A.D., Korolev, F.V., ,Korsunskaya, K.N. 


and Rudnitskiy, N.M. 
TITLE: The Technology of the Production of a Bimetal of 
Aluminium Antifriction Alloys and Steel 


PERIODICAL: Tsvetnyye metally, 1961, No. 2, pp. 66 - 68 


TEXT: The technology of the process of producing bimetals 

of steel and high-tin aluminium alloys was investigated and 

a comparison of the technological properties of antifriction 
aluminium and intermediate alloys was given. 

A semicontinuous method of casting -"%s tried. The table gives 
the compositions and conditions useu. Melting was carried out 1X 
in a high-frequency furnace. The weight of the melt was 

70 - 80 kg and billets 70 x 260 mm were cast. The rate of 
casting was 10 - 13 m/h except for pure aluminium which had 

a rate of 3 m/h. The billets were water-cooled. Pouring 

was carried out through a funnel with a 12 mm diameter hole. 
From the results it was shown that the high-tin alloys and the 
Moren 400 alloys had good casting properties and a low 
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temperature of casting. The billets were rolled to 10 mm 
strip. The surface had no porosity or cracks before rolling. 
Alloys with 20 and 30% tin were cold-rolled. Reduction of 
the first pass was 10% and on subsequent passes - 15%. The 
remaining alloys were hot-rolled after holding at 450 “C for 
two hours, Moren 400 alloy exhibited hot shortness during 
hot rolling, and deep cracks when cold-rolled, 

It was shown that to produce a good joint in the bimetal, the 
tin content on the surface of the high-tin alloys should be 
decreased. The alloys wer- hot-rolled with AMK alloy with 
reduction of 70% on the first pass and 28% on the second pass 
to give a good joint, and subsequently rolled to 2 mm. 

The strength of the joint between the alloy and AMK alloy 
was tested before forming a bimetal with steel by heating to 
350 C for 30 minutes. Steel strip 6 mm thick was used for 
the bimetal. The joint between the steel and the AMK alloy 
was produced by a first pass in the cold state with 60% 
reduction, a second pass with 30% reduction, and then it 

was cold-rolled to 1.9 mm. The joint was tested by heating 
Card 2/4 
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to 550-570 °C for 10-30 minutes. The strip produced in this 
way was used for the production of bushings for bearings in 
experimental [A (GAZ) and BUS) (ZIL) motors. 

There are 1 table and 2 Soviet references. 


Table: The Composition of Alloys and the Regime of Casting of 
Aluminium Alloys 


a 
Name of Chemical Composition Casting Rate of Pressure of 
Alloy —_—_ TE: ~=SCottempera- = drop of cooling 
Charge Billet ture, C billet, water, atm. 
o/h 


cn ES —— 


Pure Al - cu-0.0016 800 3 
ABNDD 
(avooo) Fe-0,04 
$i-0.04 
Al- rest 
High-tin Sn-20 §n-17.32 
alloy Al-rest Al-rest 
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High-tin Sn-30 Sn-26.3 740 10 0.8 
alloy Al-rest Al-rest 
Moren 400 Si-4 si-4k,26 800 10 0.8 
cd-0.5 Sn-0.13 
Al-rest Cd-0.50 
Al-rest 
AMK Mn-0.5 Mn-0.5 780 9-10 0.8 
$i-0.5 $i-0.8 
Al-rest Al-rest ye 
ACC b-S Sb-6 Sb-4.57 920 9-10 0.9 
(ASS 6-5) Pb-5 Ppb-4.52 
Mg-0.5 Mg-0.94 
Al-rest Al-rest 
Moetn IO sia4 $i-3.8 800 10 0.9 
(Moren hoo) Al-rest Al-rest 


% Antimony added to aluminium heated to 1 000 °c. 


card 4/4 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824810016-1" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824810016-1 


36939 
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AUTHORS : Pogodin-Alekseyev, G.I., Gavrilov, V.M., 
Korolev, F.V... : 


TITLE: “The use of low-frequency vibrations in continuous 
casting of beryllium bronze 


PERIODICAL: Tsvetnyye metally, no.4, 1962, 69-73 


TEXT: Vibrations were used in order to try and eliminate the 
columnar structure in the billets, which makes subsequent 

rolling more difficult. The metal: was melted in a high-frequency 
furnace with a graphite crucible of 60 kg capacity. The billets 
produced were up to 400 mm long. Vibrations were produced from 
an eccentric vibrator. The frequency could be varied from 

0 to 100 c/s and the amplitude from 0 to 2 mm, The temperature. 
of the molten metal was held at 1050 to 1060°C and that of the 
pouring funtiel at 650 to 750°C since freezing occurred in the 
funnel at lower temperatures. ‘With amplitudes of 0.7 to 0.8 mm 
and frequencies of 25, 50 and 75 c/s the vibration arrangement — 
worked satisfactorily. With this amplitude drops of liquid metal 
were ejected at 100 c/s; at higher amplitudes ejection occurred X 
Card 1/2 
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AUTHORS; Kuritsyna, AeDe, Candidate of Technical Sciences, 
Rudnitskiy, NeMe, Korolev, FeV+ and Korsunskaya, K.N., 
Engineers | pe 


TITLE: Influence of the treatment. of certain bimetallic 
materials on the bond strength 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
no. 10, 1962, 8 = ll . 


TEXT: _ The object of the present investigation was to study 
the effect of annealing on the strength of bond between the 
components of various bimetallic strips fabricated by the usual 
pressure-welding (cold-rolling) method. ‘The following were 


included in the experimental materials: pure aluminium; ailoy ; 

AMK (Al1-0.5% Si-0.5% Mn); Al-20% Sn alloy: Moren-400 (Al=-45% Si); " 
Av 6=5 (ASS-6-5) alloy (AL-6% Sb-5% Pb-0.5% Mg). In the first 
‘series of experiments the AL/AlL, Al/A1-20% Sn and Al-20% Sn/AMK we 


bimetal strips were studied, the last of these being fabricated 
with and without a treatment which entailed tinning of the 

Al-20% Sn alloy surface with tin squeezed out of the alloy itself. 
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Influence of the treatment -+-> E193/ E383 


Wedge-shaped sandwiches were used in every case so that the 
reduction in the first rolling-pass waried from 40% at one end of 
the strip to 80% at the other, a uniform reduction of 36% being 
given in the second pass- Shear-strength tests were carried out 
on suitably prepared bimetal specimens, both in the as-rolled 
condition and after 30 min annealing at 350, 450-and 550 °c. The 
shear strength of each individual metal given similar treatment 
was also determined. The results can be summarized: as follows: 
1) ~+the shear-strength of cold-worked pure aluminium was not V7 
affected by the annealing, that of the AMK alloy increased from 


8.3 kg/mm” after rolling, to 41 -keg/mm™ after annealing at 550 mr 
the corresponding figures for the Al-20% Sn alloy being 7 and 


3 kg/mm» 2) the shear strength of the bond in bimetal specimens 
after any given treatment corresponded to the strength of the 
weaker component given similar treatment, the AMK/A1-20% Sn 
bimetal strip prepared without surface-tinning treatment was an 
exception, its strength falling rapidly with inc easing annealing 
temperature (8.4 kg/mm” after rolling, 2.8 kg/mm” after annealing 
at 550 °C); 3) the bond strength of the bimetal specimens was not 
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7 AUTHOR: Kuritsy*na, A. D.; Rudnitekty, N, M. ; ‘Korolev,: F;. Vi3 
Roneunekeyes, KEN, . adie o ‘ cremate ae 


TITLE: ‘Structure end as of heat-treated aluminum-tin anilfriction 
aley,. 


t 


1 


SOURCE: -Mefalloved. i termich. vobrab, ‘metalov, no. 12, “1963, 39-41 


TOPIC. TAGS: ‘aluminum tin alloy, antifriction aluminum alloy; antifriction 
BHeys alloy structure, alloyproperty 

ABSTRACT: | Sully’ s study (A. Sul! ; "Journal of. Institute of Metals" , 1949, 
ve 76) pertaining to the structure and properties of heat-treated aluminum 
tin antifriction alloys which has applications in bearing for carburctor-type 
engines was reexamined. The microstructure examination showed that cast. 
structure tail ir, proportion to increase in shrinkage which produced a very 
fine stannous eutectic. Obsertion with penbect sweating indicates that tin 
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ce NR; | 4P4005832 
sweating decreases parallel to the increase of shrinkage during annealing. 
A'vigorous sweating of tin with large droplet formation can be observed with 
weakly Heforrhed cast samples during annealing at 350C and holding time o 
30 minutes. Alloys with.99% shrinkage ‘can be annealed at §50-570C without 
high tin!losses. Mechanical properties of alloys with 20 and 30% Sn have a 
high ductility after final shrinkage (99%) which increases after annealing 
at 350C‘(the aluminum grain recrystallization temperature). . Application of 
high degrees of deformation (99%) for Al alloys containing more than 20% 
’ . Sn assures a discrete distribution of the stannous phase after anncaling at D8 
_§50-570C with a holding time of 30 minutes. Orig. art. has: 2 figures. 
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AUTHOR: ‘Tikhonov, B. S., Korolev, ¥. na ‘Kovsutiakenya’ KN. 


TITLE: Sheets and strips of brand 34A solder for soldering aluminum and its alloys, 


7 § =] 
SOURCE: . Tavetnyye metally, no. 12, 1964, 83-85 A 


“1 “TOPIC TAGS:-. ‘aluminum, ‘alaninain solder, aluminum ‘alloy: soldering, solder polling, - ecie 
aluminum soldering, silumir golder 34A : 


ABSTRACT: ‘Solder 344 is ih tala common material for coldoriag aluminum and its ailoys but it” 
is difficult to use since it caanot be produced in the form of wire or foil owing toits low 
ductility. Therefore a method was devised for producing the solder in the form of a 
three-layer foil which forms a ternary cutectic (6% Si, 28% Cu, 66% Al) on melting. 
Hypoeutectoid 8% silumin (Si-Al alloy)-and highly pure copper (99.99%) wera used to 
produce the 3aA ¢ solder as a three-ply rolicd foil. The ratio of these starting materials 
was calculated on the basis of the parameters of the aquipment and chemical composition 
of 234A solder (26-30% Cu, 4.5-7.0% Si, balance Al) for assembling the pack for rolling. 
From this caloulation, 2 thiclmess of 13 mm (12 mm silumin and 1 mm copper) was - 
selected. Good welding together of the two metals during hot rolling was possible only if 
the yaaa a surfaces did not oxidize Guring heating. The copper, which oxidized at ~ 
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- -100C was Sovered. on hoth sides with. a thin ee of aiieinian foil to ptotect® the gurteua : 
The packs were preheated to 430-450C, hot rolled on a iwo-high mill, and reduced 
65-70% in the first pass. A microinvestigation of the joint after cold rolling to 0.1 mm 
demonatrated that the heating and rolling conditions were proper since the weld was 
strong and the copper layer was nat destroyed in spite of up to 98% deformation. The 
solder had maximum ductility (4 = 21%) after annealing at 300C end — for 36 min. 
Orig. art. has: 1 table and’ 2 eee a 
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: OTTER: Investigations of certein Characteristics of & helium-neon Jaser aos [oo i 
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SOURCE: Optike 4 spektroskopiye, vy, 19, no. 1, 1965, 72-77 x) -s 


a / TOPIC TAGS; helium neon laser, laser, ¢ as leser, multimode Operation, helium, *. 
| neon ; asi — seta 25; YY Ps 


fal from 2:1 to 15:1), 


/ine laser excited wt herical mirrorg With 


dielectria 


The resulta showe 


with respect to | 

either the current, sure, or the partial pressures. The pasition 
and magnitude of the maxiouny depend on the valueg of the other parameters. The ef. 
feet of verying the distance between mirrors, with the discharge length constant, .. 
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ORG: j Chair for the Metallurgy of Nonferrous, 
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metallovedeniya tsvetnykh, redkikh 1 radioaktivnykh metallov) 


TITLE: New transmission copper alloys, their alloying principles, properties, and 
uses L } 


SOURCE: IVUZ. Tsvetnaya metallurgiya, no. 6, 1965, 106-113 

METAL HEAT TREATMENT, WELDING» THERMAL S7ABILIT Fy 
TOPIC TAGS: ,copper alloy, nickel containing alloy, chromium containing alloy / Br. HBT 
copper alloy, Mts-5A copper alloy 


ABSTRACT: The earrche 2 techniques, properties at different temperatures, and stability 

under contact weld f a number of transmission copper alloys were investigated. : 

The ehiahes cep supplements the results of V. M. Glazov, M. V. Stepanova, and M. V. | 1 
I 


Chuprakova (Izv. AN SSSR, OTN, No. 3, 1962). The experimental results are summarized 
in graphs and tables (see Fig. 1). It was found that the most thermostable transmis- 
sion alloys are Mts-5A and Br.NBT, situated on the quasi-binary sections of Cu--Cr 
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TITLE: Mechanical properties of the alloy Br.NBT at various temperatures 
_ | SOURCE: Tsvetnyye metally, no 4, 1966, pp 74-76 
TOPIC TAGS: beryllium bronze alloy, copper alloy, welding electrode, mechanical 


property, cold working, metal heat treatment/Br.NBT beryllium bronze alloy, Mts2 
copper alloy, Mts3 copper alloy A e 


ABSTRACT: This alloy, produced from the wastes of beryllium Seoncee: is degigned for 
use as electrode material for the spot, seam and butt welding stainless|bnd high- 

temperature steels with low heat conductivity and high streng It differs from the 
Mts3 per alloys (also used as electrode eateriahdl in that it has a higher content 


of Ni (1.4-1.6%) and Be (0.2-0.4%) and contains Ti /(0.05-0.15%) inétead of Mg. The 

article presente data on the mechanical properties of the Br.NBT room and elevated 
temperatures as a function of four different cold and hot working regimes of specimens 
of this alloy (regime 1 -- semicontinuous casting combined with quenching, tempering 
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— pacARP }OVED-FOR RELEASE: 06/14/2000 — CIA-RDP86 Rosesnovoszaer00te 1 


at 500°C, 3 hr; regime 2 -- as above, followed by cold forging to 50% and tempering 
at 450°C, 3 hr; regime 3 -- semicontinuous casting, hot rolling at 800-900°C with 
90% reduction in area, quenching from 900-920°C and tempering at 470°C, 3 hr; regime 
4 -- as above, with 80% reduction in area, and with quenching followed by cold 
‘rolling with 50% reduction in area and tempering at 430°C, 3 hr). Findings: regimes 
3 and 4 appear to be optimal, since then ultimate strength Oy, of the specimens 
_inereases by an average of 5-8 kg/mm? in the 20-600°C temperature range and is not 
" accompanied by a decrease in the indicators of plasticity; the Br.NBT specimens thus 
W treated acquire a strength (0, = ~75 kg/mm2) that exceeds the strength of Cu-Co-Be, 
Mts2 and Mts3 alloys at elevated temperatures (Og = ~55 kg/mm“). Its high strength 
at temperatures as high as 600°C, combined with its moderate electrical conductivity 
‘|. (45-50% of the electrical conductivity of pure annealed copper) and comparatively low 
‘cost, make the alloy Br.NBT an excellent material for the electrodes used in the 
welding of stainless steels and high-temperature alloys. Orig. art. has: 1 figure, 
2 tables, 
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AUTHOR: __Korolev, F.Ye.,. Member (Magadanskaya Oblast’) 
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TITLE: Pro or Con? (A Letter to the Editor) 
PERTODIGAL: Nauka i zhizn’, 1959, Nr 7, p 58 (USSR) 


ABSTRACT: The article gives a review on the new book, the "“Novgorod- 
tsy", by BM. Prilezhneva-Barskaya containing 127 pages 
and published in 1957 by the Leningrad Section of the 
Detgiz Publishing House for children of medium age and 
elder. The author severely criticizes this historic 
novel for the glorification of monks during the period 
when Novogorod was an independent republic (XIII-xV 
century); he then states the opinion that this book 
might exercise a bad influence on the young Communist 
blood who should be educated in a strictly atheistic 
spirit. In conclusion, the author expresses surprise 
that V.N. Bernadskiy, Doctor of Historical Sciences 
and scientific editor of this book, failed to furnish 
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